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Abstract 
This paper starts from the uncertainty information contained in the construction enterprise information system 
planning. It analyzes the uncertainties of the effectiveness of construction enterprise information planning and 
proposes an evaluation model based on unascertained rational number. Firstly, the evaluation index system is 
established and classified. Secondly, the experts present the evaluation results of each factor and the qualitative 
description of classification of the weights. Thirdly, quantify the qualitative description given by the experts. And 
then, construct the unascertained rational number according to the value of quantitative evaluation to evaluate. On 
this basis, the method is proved to be scientific and effective through a case study. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [CEIS 2011] 
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1. Introduction 
Information System Planning  is the planning, management and control process in an construction 
enterprise. Effective planning can reduce the blindness and uncertainty of the system construction and 
enhance the management level of enterprises themselves[1].The scientific evaluation of the effectiveness 
of information planning is a very important job. But the information system planning is a complex 
process, with strong uncertainty and difficult to quantify. For the uncertain information contained in the 
evaluation of information systems planning, the uncertainty mathematical tools are introduced into the 
paper to help solving it. On the basis of the analysis of uncertainty in the information systems planning, 
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this paper proposed an evaluation method to evaluate the effectiveness of the construction enterprise 
information system planning based on the unascertained rational number from the unascertained 
quantification of the subjective evaluation. It overcomed the problem of assessment methods of the past, 
which are lack of utilization of uncertain information. It makes the evaluation results be more scientific 
and objective, and it is simple to use and easy to master. It has broad applicability and feasibility.
2. The Index System of The Effectiveness of Construction Enterprise Information Systems Planning  
2.1.Evaluation index system  
There are many factors influencing the effectiveness of information systems planning. Reference [2] 
can be divided into strategy of information systems, information systems planning process and the 
feasibility of information systems planning. This paper mainly selects the strategic planning I1, 
information systems orientation I2 and senior leadership support I3 from the influencing factors of the 
information systems strategy. It mainly selects information systems planning organization I4, project 
management I5, process control I6, penetration I7, data completeness I8 and information systems planning 
method I9 from the influencing factors of Information systems planning process. It mainly selects 
economic feasibility I10, technical feasibility I11 and management feasibility I12 from the influencing 
factors of the feasibility of information systems planning. The evaluation index system of effectiveness of 
enterprise information systems planning is shown in Figure 1. 
Fig1. The evaluation index system of enterprise information system planning 
2.2.Classification and Standards of Index Reviews 
In this paper, the reviews rating is { }1 2 3 4 5 6 7, , , , , ,V v v v v v v v= . Specific index weight and index reviews are 
conducted by number of experts. The index reviews classification and quantitative criteria are shown in 
Table 1. 
Table 1. The index reviews classification and quantitative criteria 
Reviews rating 1 2 3 4 5 6 7
Index weight reviews lowest low lower average higher high highest
Index reviews worst bad worse average better good best
Quantify the value 0.05 0.20 0.35 0.50 0.65 0.80 0.95
3. Definition and Operations of Unascertained Rational Numbers  
3.1. Definition of unascertained number 
Definition 1: Suppose a is arbitrary real number, 10 << α , then definite [ ] ( )[ ]xaa ϕ,, is first-order 
unascertained number, where 
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Note that [ ]aa, express the interval of value, and ( ) αϕ =x express belief degree of a . When 1=α , belief 
degree of a is 1.Where 0=α , belief degree of a is zero. 
Definition 1: Suppose [ ]ba,  is arbitrary closed interval, bxxx n =<<<= 21α ,if 
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, 10 ≤< α  then [ ]ba,  and ( )xϕ  compose a n -order unascertained number, as follow [ ] ( )[ ]xba ϕ,, , 
where α is total degree belief, [ ]ba, is the interval of value, is ( )xϕ the density function. 
Definition 2: Suppose unascertained number is [ ] ( )[ ]xxxA ϕ,, 21= , where 
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Then first-order unascertained number is as in follow. 
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Eq (4) is expected value of unascertained number A . When 1=α , as ( )AE , unascertained number A  is 
discrete type random variable. When 1<α , ( )AE  is first-order unascertained number. Where ∑
=
k
i
iix
1
1
α
α
as 
expected value of A  that belief degree isα . 
3.2. The multiplication rule of the unascertained rational number 
Each unascertained number includes two parts of probable value and belief degree. So, unascertained 
number algorithm also includes two parts. Suppose unascertained numbers are A and B .Where 
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BAC ×=  also is unascertained number. Probable value and belief degree of C  is calculated as follows.  
Constituted multiply matrix of probable value of unascertained number A and B , where individual is 
probable value number series
kxxx ,,, 21   and myyy ,,, 21   as A and B  , permute from little to big.  
Constituted multiply matrix of belief degree of unascertained number A and B , where individual is 
belief degree number series
mααα ,,, 21  and nβββ ,,, 21  are A , B .Suppose ija and ijb  individual is 
element of multiply matrix of probable value of A and B , here  i   is line of matrix, j   is array of matrix. 
We called ija and ijb as relevant position element. 
kxxx ,,, 21  result from multiply matrix of probable value of unascertained number A and B , which 
permute from little to big. And an equal element is one element of relevant position element in multiply 
matrix of belief degree. Suppose 
krrr ,,, 21  is relevant position element permutation. Where 
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Suppose ( )xC ϕ= is arithmetic product of unascertained number A and B . 
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4. The Effectiveness of the Evaluation Process ISP of the Unascertained Rational Model 
In this paper, the unascertained rational numbers model is used to analyse and evaluate the 
effectiveness with the example of a construction enterprise. 
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4.1. ISP evaluation process 
In this paper, we chose a case. Firstly, the factor of ISP is analyzed. Secondly, determining field 
experts, we chose 5 experts in this project. Thirdly, to get classification description of index weight and 
evaluation by experts using standard of evaluation index description. Fourthly, to get quantization results 
from experts’ description. Fifthly, constituting unascertained number I
iW and iE as weight and evaluation 
value, where 15,,2,1 =i . Sixthly, calculating the evaluation result based unascertained method by using 
formula (5) 
)15,,2,1( =×= iEWI iIii                             
(5)
Finally, analyzing the evaluation result based on unascertained method. 
4.2. Quantify the results of experts evaluation 
According to the classification standard in Table 1 , the rating reviews of Index weight reviews and 
index reviews are given by the five experts. The results of index reviews are shown in Table 2. 
Table 2. The results of expert evaluation  
I1 I2 I3 I4 I5 I6 I7 I8 I9 I10 I11 I12
expert 1 average high highest high high average high average lower high high average
expert 2 high average high average average higher high lower average highest average average
Weight expert 3 highest high average average low high higher low low higher high higher
expert 4 higher high average average low average average low higher high higher average
expert 5 high average high high average higher average low average highest average high
expert 1 bad lower good average bad bad average bad bad better good average
expert 2 average bad better bad average worst best good worst average good good bad
Evaluation expert 3 average average good worst lower average better lower lower good better average
expert 4 lower average average average average lower average bad average best average bad
expert 5 lower average good average average lower good bad average good average average
Table 3. The quantitative values the of the expert evaluation results 
I1 I2 I3 I4 I5 I6 I7 I8 I9 I10 I11 I12
expert 1 0.5 0.8 0.95 0.8 0.8 0.5 0.8 0.5 0.35 0.8 0.8 0.5
expert 2 0.8 0.5 0.8 0.5 0.5 0.65 0.8 0.35 0.5 0.95 0.5 0.5
Weight expert 3 0.95 0.8 0.5 0.5 0.2 0.8 0.65 0.2 0.2 0.65 0.8 0.65
expert 4 0.65 0.8 0.5 0.5 0.2 0.5 0.5 0.2 0.65 0.8 0.65 0.5
expert 5 0.8 0.5 0.8 0.8 0.5 0.65 0.5 0.2 0.5 0.95 0.5 0.8
expert 1 0.2 0.35 0.8 0.5 0.2 0.2 0.5 0.2 0.2 0.65 0.8 0.5
expert 2 0.5 0.2 0.65 0.2 0.5 0.05 0.95 0.05 0.5 0.8 0.8 0.2
Evaluation expert 3 0.5 0.5 0.8 0.05 0.35 0.5 0.65 0.35 0.35 0.8 0.65 0.5
expert 4 0.35 0.5 0.5 0.5 0.5 0.35 0.5 0.2 0.5 0.95 0.5 0.2
expert 5 0.35 0.5 0.8 0.5 0.5 0.35 0.8 0.2 0.5 0.8 0.5 0.5
4.3. Construct the unascertained rational number 
According to the definition of unascertained number, we can dispose Table3 as follows. Suppose each 
expert’ description value is probable value of unascertained number, and probable value corresponding 
with proportions of experts as relevant belief degree. So, we can get popularity higher rural education 
unascertained number
1I , including weight of unascertained number Iw1 and evaluation of unascertained 
number 1e as follows. Similarly, we can get unascertained number of other factors. 
[ ] ( )[ ]xw 11 ,95.0,5.0 ϕ= , [ ] ( )[ ]xfe 11 ,50.0,2.0=  
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4.4. Evaluation of ISP effectiveness based on the unascertained rational number 
According to the formula (5), calculate the unascertained evaluation results of factors strategic 
planning 
1I , the results are as follows: 
[ ] ( )[ ]xfI 111 ,475.0,1.0= ,
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Draw the relationship table about the possible value and cumulative credibility, as shown in Table 4. 
Table 4. Possible values and cumulative credibility table 
Possible value 0.100 0.130 0.160 0.175 0.190 0.228 
Cumulative credibility 0.040 0.080 0.160 0.240 0.280 0.360 
Possible value 0.250 0.280 0.325 0.033 0.400 0.475 
Cumulative credibility 0.440 0.600 0.680 0.760 0.920 1 
By the formula (4),the obtained unascertained expectations of unascertained evaluation results of 
strategic planning 
1I
 are:
( ) [ ] ( )[ ]xIE Eϕ,2812.0,2812.01 = , ( )

 =
=
others
x
xE
,0
2812.0,1ϕ
 
The table of possible values and cumulative credibility shows that:
(1) the credibility that the possible values is not more than 0.475 is 1.(2) the credibility that the possible 
values is not more than 0.1 is 0.04.(3) the cumulative credibility of expected value 0.2812 is larger than 
0.6 and smaller than 0.68.Similarly, unascertained expectations of other factors can be obtained and 
analysed. Evaluation values of each factor are as follows:
1I  =0.2812, 2I =0.2788, 3I =0.5001, 4I =0.217, 5I =0.1804, 6I =0.1798, 7I =0.442, 8I =0.058, 9I =0.1804, 
10I =0.64, 11I =0.4225, 12I =0.205. 
Analysing the above evaluation results, we can see that , the evaluation of economic feasibility of 
enterprise information system planning feasibility is approaching to the "upper", it is more effective. And 
the evaluation in the technical feasibility, senior leadership support and penetration is close to "middle". 
The system in strategic planning and information systems positioning is between "bad " and 
"lower",while the evaluation in planning & organizations of information systems, project management, 
process control, method suitability, feasibility of management is close to "bad",the performance is 
inadequate and needs to further strengthen. The integrity of the data appears as "bad". According to the 
results, the enterprises in information systems planning implementation process should be improved 
pertinently. 
5. Conclusions 
In this paper, the unascertained rational number quantifies the factors involved and their corresponding 
weights.The unascertained information of experts in the field is made full use of. Subjective judgment in 
the evaluation process can be overcome to a greater extent. It makes the information in the evaluation 
process not lost and the evaluation results more precise. This allows the evaluation of construction 
enterprise information systems planning to tend to be more scientific. The unascertained evaluation can 
assess and evaluate the implementation effectiveness of the construction enterprise information systems 
planning more comprehensively. It has strong practical significance to guide the construction enterprise 
information system. Objectively, it helps to promote the construction of the process of enterprise 
information. 
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